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DETAILED ACTION 

Response to Amendment 

Receipt is acknowledged of applicant's amendment filed 1/6/2010. Claims 2-3, 6-11, 13, 
15, 22-31 are pending and an action on the merits is as follows. 

Claim Rejections - 35 USC § 103 

Claims 2-3, 6-11, 13, 15, 22-31 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over U.S. Patent 7,030,553 B2 to Winters et al. in view of U.S. PG Publication 2003/0184688 
Al to Kim. 

In regard to claim 2, Winters discloses (figure 3 for reference) an organic 
electroluminescent display comprising: 

a substrate (substrate 100, COL. 4, LINES 53-54); and 

a first organic electroluminescent device part (gamut subpixel 21b) and a second organic 
electroluminescent (gamut subpixel 21a) device part placed side by side on a surface of the 
substrate (shown in figure 3); 

the first organic electroluminescent device part (gamut subpixel 21b) including at least a 
light reflective conductive layer (reflector 150b; the teachings of figure 3 can be applied to 
passive matrix display (COL. 4, LINES 8-12) where a conductive material would be used as the 
reflector so it can function as an electrode (COL. 4, LINES 34-37)), a first inorganic compound 
layer (transparent cavity-spacer layer 140b, COL. 5, LINE 66), an organic luminescent medium 
layer (organic EL media 210, COL. 7, LINE 23), and a transparent electrode layer (transparent 
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electrode 240, COL. 7, LINE 45) in this order (shown in figure 3) and including a light reflective 
layer (semi-transparent reflector 230, COL. 7, LINES 40-41) inside or outside of the organic 
luminescent medium layer or the transparent electrode layer; 

the second organic electroluminescent device part (gamut subpixel 21a) including at least 
a light reflective conductive layer (reflector 150a; the teachings of figure 3 can be applied to 
passive matrix display (COL. 4, LINES 8-12) where a conductive material would be used as the 
reflector so it can function as an electrode (COL. 4, LINES 34-37)), a first inorganic compound 
layer (transparent cavity-spacer layer 140a), a second inorganic compound layer (a second metal 
oxide layer can be formed above the reflector 150a and below the organic EL media layer, COL. 
7, LINE 51-56), an organic luminescent medium layer (organic EL media 210, COL. 7, LINE 
23), and a transparent electrode layer (transparent electrode 240, COL. 7, LINE 45) in this order 
(shown in figure 3) and including a light reflective layer (semi-transparent reflector 230, COL. 7, 
LINES 40-41) inside or outside of the organic luminescent medium layer or the transparent 
electrode layer; and 

an emission spectrum of light from the first organic electroluminescent device part 
differing from an emission spectrum of light from the second organic electroluminescent device 
part (gamut subpixels 21a and 21b have the colors red and blue respectively, COL. 3, LINES 24- 
26). 

Winters does not disclose that the second inorganic compound layer is able to be etched 
more easily than the first inorganic compound layer. 

Kim teaches a method for selectively etching an inorganic pixel layer to form areas of 
varying thickness wherein a first portion is a crystalline layer (layer 108b, figure 3b) and a 
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second and third portion are amorphous (108a, figure 3b) so that the amorphous section is 
selectively etched away. 

At the time of the invention, it would have been obvious to one of ordinary skill in the 
art, having the teachings of Winters and Kim before him or her, for the height controlling layer 
of the electrode (the second inorganic compound layer of Winters) to be more easily etched as 
taught by Kim so that the electrode can be selectively etched and form a pixel electrode of 
varying heights in a micro-cavity display device. 

In regard to claim 3, Winters discloses (figure 3 for reference) an organic 
electroluminescent display comprising: 

a substrate (substrate 100, COL. 4, LINES 53-54); and 

a first organic electroluminescent device part, a second organic electroluminescent device 
part, and a third organic electroluminescent device part placed side by side on a single surface of 
the substrate (gamut subpixels 21 (a, b, and c); 

the first organic electroluminescent device part (gamut subpixel 21c) including at least a 
light reflective conductive layer (reflector 150c; the teachings of figure 3 can be applied to 
passive matrix display (COL. 4, LINES 8-12) where a conductive material would be used as the 
reflector so it can function as an electrode (COL. 4, LINES 34-37)), an organic luminescent 
medium layer (organic EL media 210, COL. 7, LINE 23), and a transparent electrode layer 
(transparent electrode 240, COL. 7, LINE 45) in this order and including a light reflective layer 
(semi-transparent reflector 230, COL. 7, LINES 40-41) inside or outside of the organic 
luminescent medium layer or the transparent electrode layer (shown in figure 3); 
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the second organic electroluminescent device part (gamut subpixel 21b) including at least 
a light reflective conductive layer (reflector 150b), a first inorganic compound layer (cavity- 
spacer 140b), an organic luminescent medium layer (organic EL media 210), and a transparent 
electrode layer (transparent electrode 240) in this order and including a light reflective layer 
(semi-transparent reflector 230) inside or outside of the organic luminescent medium layer or the 
transparent electrode layer (shown figure 3); 

the third organic electroluminescent device part (gamut subpixel 21a) including at least a 
light reflective conductive layer (reflector 150a), a first inorganic compound layer (cavity-spacer 
140a), a second inorganic compound layer (a second metal oxide layer can be formed above the 
reflector 150a and below the organic EL media layer, COL. 7, LINE 51-56), an organic 
luminescent medium layer (organic EL media 210), and a transparent electrode layer (transparent 
electrode 240) in this order and including a light reflective layer (semi-transparent reflector 230) 
inside or outside of the organic luminescent medium layer or the transparent electrode layer; and 

emission spectra of light from the first, second, and third organic electroluminescent 
device parts differing from one another (gamut subpixels 21a, 21b, and 21c have the colors red, 
blue, and green respectively, COL. 3, LINES 24-26). 

Winters does not disclose that the second inorganic compound layer is able to be etched 
more easily than the first inorganic compound layer. 

Kim teaches a method for selectively etching an inorganic pixel layer to form areas of 
varying thickness wherein a first portion is a crystalline layer (layer 108b, figure 3b) and a 
second and third portion are amorphous (108a, figure 3b) so that the amorphous section is 
selectively etched away. 
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At the time of the invention, it would have been obvious to one of ordinary skill in the 
art, having the teachings of Winters and Kim before him or her, for the height controlling layer 
of the electrode (the second inorganic compound layer of Winters) to be more easily etched as 
taught by Kim so that the electrode can be selectively etched and form a pixel electrode of 
varying heights in a micro-cavity display device. 

In regard to claim 6, Winters in view of Kim teaches the limitations of claim 2 and Kim 
also teaches that the first inorganic compound layer and the second inorganic compound layer 
include an inorganic oxide (ITO, paragraph 27), and crystallinity of the first inorganic compound 
layer is higher than crystallinity of the second inorganic compound layer (one is amorphous and 
one is polycrystalline, paragraph 27). The motivation to combine is the same as discussed in 
regard to claim 2. 

In regard to claim 7, Winters in view of Kim teaches the limitations of claim 2 and Kim 
also teaches that the first inorganic compound layer is crystalline, and the second inorganic 
compound layer is non-crystalline (one is amorphous and one is polycrystalline, paragraph 27). 
The motivation to combine is the same as discussed in regard to claim 2. 

In regard to claim 8, Winters in view of Kim teaches the limitations of claim 6 and that at 
least one of the first inorganic compound layer (transparent cavity-spacer layer 140b, COL. 5, 
LINE 66) and the second inorganic compound layer includes an oxide of an element selected 
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from the group consisting of In, Sn, Zn, Ce, Sm, Pr, Nb, Tb, Cd, Ga, Al, Mo, and W (ITO, COL. 
6, LINE 37). 

In regard to claim 9, Winters in view of Kim teaches the limitations of claim 6 and that at 
least one of the first inorganic compound layer (transparent cavity-spacer layer 140b, COL. 5, 
LINE 66) and the second inorganic compound layer includes an oxide of an element selected 
from the group consisting of In, Sn, and Zn (ITO, COL. 6, LINE 37). 

In regard to claim 10, Winters in view of Kim teaches the limitations of claim 2 and that 
the light reflective conductive layer (reflector 150b, COL. 7, LINE 31) includes a metal selected 
from the group consisting of Al, Ag, Au, Pt, Cu, Mg, Cr, Mo, W, Ta, Nb, Li, Mn, Ca, Yb, Ti, Ir, 
Be, Hf, Eu, Sr, Ba, Cs, Na, and K, or an alloy containing at least one metal selected from the 
group (preferred materials are Ag, Au, or allows composed of one or both of these materials, 
COL. 4, LINES 28-30). 

In regard to claim 1 1 , Winters in view of Kim teaches the limitations of claim 2 and that 
the light reflective conductive layer (reflector 150b, COL. 7, LINE 31) includes one, or two or 
more metals selected from the group consisting of Al, Ag, Au, Pt, Cu, Mg, Cr, Mo, W, Ta, Nb, 
Li, Mn, Ca, Yb, Ti, Ir, Be, Hf, Eu, Sr, Ba, Cs, Na, and K, or an alloy containing at least one 
metal selected from the group (preferred materials are Ag, Au, allows it to be composed of one 
or both of these materials, COL. 4, LINES 28-30). 
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In regard to claim 13, Winters in view of Kim teaches the limitations of claim 2 and that 
the display further comprises a color filter (COL. 3, LINES 62-67). 

In regard to claim 15, Winters in view of Kim teaches the limitations of claim 2 and Kim 
teaches that the method further comprises: 

selecting, as a material of a second inorganic layer, a material that has a lower 
crystallinity than a crystallinity of a first inorganic compound layer (layer 108a is amorphous and 
layer 108b is poly crystalline); and that the layers are then wet etched (amorphous layer is etched 
using an etchant such as diluted oxalic acid, paragraph 50). 

When forming the structure of Winters using the selective etching method taught by Kim, 
the second inorganic compound layer would be formed after forming the first inorganic 
compound layer. The motivation to combine is the same as discussed in regard to claim 2. 

In regard to claim 22, Winters in view of Kim teaches the limitations of claim 3 and Kim 
also teaches that the first inorganic compound layer and the second inorganic compound layer 
include an inorganic oxide (ITO, paragraph 27), and crystallinity of the first inorganic compound 
layer is higher than crystallinity of the second inorganic compound layer (one is amorphous and 
one is poly crystalline, paragraph 27). The motivation to combine is the same as discussed in 
regard to claim 2. 

In regard to claim 23, Winters in view of Kim teaches the limitations of claim 3 and Kim 
also teaches that the first inorganic compound layer is crystalline, and the second inorganic 
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compound layer is non-crystalline (one is amorphous and one is poly crystalline, paragraph 27). 
The motivation to combine is the same as discussed in regard to claim 2. 

In regard to claim 24, Winters in view of Kim teaches the limitations of claim 22 and that 
at least one of the first inorganic compound layer (transparent cavity-spacer layer 140b, COL. 5, 
LINE 66) and the second inorganic compound layer includes an oxide of an element selected 
from the group consisting of In, Sn, Zn, Ce, Sm, Pr, Nb, Tb, Cd, Ga, Al, Mo, and W (ITO, COL. 
6, LINE 37). 

In regard to claim 25, Winters in view of Kim teaches the limitations of claim 22 and that 
at least one of the first inorganic compound layer (transparent cavity-spacer layer 140b, COL. 5, 
LINE 66) and the second inorganic compound layer includes an oxide of an element selected 
from the group consisting of In, Sn, and Zn (ITO, COL. 6, LINE 37). 

In regard to claim 26, Winters in view of Kim teaches the limitations of claim 3 and that 
the light reflective conductive layer (reflector 150b, COL. 7, LINE 31) includes a metal selected 
from the group consisting of Al, Ag, Au, Pt, Cu, Mg, Cr, Mo, W, Ta, Nb, Li, Mn, Ca, Yb, Ti, Ir, 
Be, Hf, Eu, Sr, Ba, Cs, Na, and K, or an alloy containing at least one metal selected from the 
group (preferred materials are Ag, Au, or allows composed of one or both of these materials, 
COL. 4, LINES 28-30). 
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In regard to claim 27, Winters in view of Kim teaches the limitations of claim 3 and that 
the light reflective conductive layer (reflector 150b, COL. 7, LINE 31) includes one, or two or 
more metals selected from the group consisting of Al, Ag, Au, Pt, Cu, Mg, Cr, Mo, W, Ta, Nb, 
Li, Mn, Ca, Yb, Ti, Ir, Be, Hf, Eu, Sr, Ba, Cs, Na, and K, or an alloy containing at least one 
metal selected from the group (preferred materials are Ag, Au, allows it to be composed of one 
or both of these materials, COL. 4, LINES 28-30). 

In regard to claim 28, Winters in view of Kim teaches the limitations of claim 3 and that 
the display further comprises a color filter (COL. 3, LINES 62-67). 

In regard to claim 29, Winters in view of Kim teaches the limitations of claim 3 and Kim 
teaches that the method further comprises: 

selecting, as a material of a second inorganic layer, a material that has a lower 
crystallinity than a crystallinity of a first inorganic compound layer (layer 108a is amorphous and 
layer 108b is poly crystalline); and that the layers are then wet etched (amorphous layer is etched 
using an etchant such as diluted oxalic acid, paragraph 50). 

When forming the structure of Winters using the selective etching method taught by Kim, 
the second inorganic compound layer would be formed after forming the first inorganic 
compound layer. The motivation to combine is the same as discussed in regard to claim 2. 

In regard to claims 30 and 31, Winters in view of Kim teach the limitations of claim 2 
and 3, and Kim also teaches that the more easily etched layer (film 108a, comprises indium zinc 
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oxide, paragraph 48, corresponding to the second inorganic compound) and the not easily etched 
layer (108b, corresponding to the first inorganic compound, comprises ITO, paragraph 49). The 
motivation to combine is the same as discussed in regard to claims 2 and 3. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Zachary Snyder whose telephone number is (571)270-5291. The 
examiner can normally be reached on Monday through Thursday, 7:30AM to 6PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Toan Ton can be reached on (571)272-2303. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Toan Ton/ 

Supervisory Patent Examiner, Art Unit 2889 



/Zachary Snyder/ 
Examiner, Art Unit 2889 



